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often affected by bacterial complications such as 
pneumonia, bronchitis and sinusitis. In-vitro stud- 
ies have shown that influenza virus may depress 
neutrophi[ functions in various ways. Whether neu- 
trophi[ or monocyte functions are affected differ- 
ent in patients with or without complications to 
their influenza A infection is tess is known. 
Methods: BLood samples were drawn within 
24 hours after admission for analysis by flow cy- 
tometry of the surface expressions on neutrophits 
and monocytes of of the beta-2 integrin adhe- 
sion moLecuLes CD11 b/CD18, the carcinoembryonic 
antigen CD66b, the Fcg receptors CD64, CD32, 
CD16 and the complement receptor CD35 from 
patients with uncomplicated and complicated in- 
fluenza infection compared with bacterial infection 
and healthy controls. For comparison the soLubLe 
inflammatory markers in serum/pLasma CRP, HNL, 
IL-6, IL-8, IL-10, G-CSF, TNF-~ and IFN-y were mea- 
sured by immunoassays. 
Results: Neutrophi[ expressions of the adhesion 
moLecuLes CD1 lb and CD66b were increased in in- 
fluenza A, with the highest expression of CD1 lb in 
uncomplicated influenza. The phagocyte receptor 
expression of CD64 was increased in influenza as 
compared with healthy controls, but to a Limited 
extent compared with bacterial infection, whereas 
CD16 and CD32 were decreased. The Lowest expres- 
sion of CD32 was seen in uncomplicated influenza. 
In the comparison with bacterial pneumonia, neu- 
trophi[ expression of CD32, CD35 and CD64 were 
significantly Lower in influenza A pneumonia. The 
soLubLe markers CRP, HNL, IL-6 and TNF~ were at[ 
increased in influenza, but Lower than in bacterial 
infection. The LeveLs of CRP, IL-6 and IL-8 were 
higher in influenza pneumonia s compared to un- 
complicated influenza. Lower LeveLs of CRP and HNL 
were seen in influenza pneumonia compared with 
bacterial pneumonia. 
Conclusions: Our results show an increased non- 
specific inflammatory response to influenza pneu- 
monia, whereas pecific markers for neutrophi[ ac- 
tivation remain unaltered or depressed in influenza 
pneumonia nd may thus result in increased sus- 
ceptibility for secondary bacterial infection. 
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Background: Parachlarnydia cantharnoebae is a 
Chtamydia-tike organism that naturaLLy infect free- 
Living amoebae. Its role as an agent of pneumonia 
is supported by seroLogicaL and moLecuLar cLinicaL 
studies, a mice model of Lung infection and the 
ability of this obligate intracettutar bacteria to 
enter and replicate in human macrophages. TOLL- 
Like receptors (TLRs) are receptors of pathogen- 
associated moLecuLar patterns (PAMPs) such as pep- 
tidogtycan and LPS, which may induce the pro- 
duction of pro-inflammatory cytokines (TNF, IL-6, 
IFN-y). 
Objectives: The aim of this study was to inves- 
tigate the importance of TLR-2 and TLR-4 in the 
interaction of Parachlamydia with macrophages. 
Methods: Bone-marrow derived macrophages 
(BMDMs) obtained from wiLd-type (WT), TLR2-/- 
and TLR4-/- mice were infected with Living and 
heat-kiLted Parachlamydia. Bacterial entry was as- 
sessed by confoca( microscopy whereas replication 
was evaluated by counting the number of bacteria 
per macrophages. To determine the rote of TLRs 
in the recognition of Parachlamydia, we measured 
the production of IL-12 by ELISA and of TNF and 
IL-6 by bioassay. 
Results: Parachlamydia was able to enter within 
BMDMs independently of TLR2 and TLR4, and 
replicated poorly or not at at( in both WT and 
TLRs knock-out BMDMs. Living Parachlamydia did 
not induce any pro-inflammatory cytokine produc- 
tion. ConverseLy, heat-inactivated Parachlamydia 
induced significant cytokine production, which was 
not suppressed by pre-incubation of BMDMs with 
Living bacteria. Cytokine production was depen- 
dent of TLR4, as demonstrated by the absence 
of response foLLowing parachlamydial infection of 
TLR4-/- BMDMs. Moreover, cytokine production was 
only induced by heat-inactivated bacteria, and 
not by Parachlamydia inactivated with methanoL, 
paraformatdehyde or UV, suggesting that an im- 
munoreactive epitope recognized by TLR4 is ex- 
posed foLLowing heat inactivation. 
Conclusions: Parachlamydia re able to enter 
into BMDMs independently of TLR2 and TLR4. 
When internalized, this obligate intracettutar bac- 
teria remained somehow unrecognized, eticiting 
no production of pro-inflammatory cytokines. How- 
ever, heat-inactivated bacteria induced a strong 
TLR4-dependent immune response. Which fraction 
causes the proinflammatory response need to be 
determined, to potentiaLLy identify a new TLR rig- 
and. 
